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,Q WKH IDULQIUDUHG DQG PLGLQIUDUHG UDQJH IDEULFDWLQJ PHWDO
PHVKGHYLFHVZLWKRXWDVXEVWUDWHLVHDV\EHFDXVHWKHJHRPHWULFDO
VFDOHLQSDUWLFXODUWKHWKLFNQHVVRIDPHWDOPHVKGHYLFHZRUNLQJ
LQ WKH IDULQIUDUHG DQG PLGLQIUDUHG UDQJH LV RYHU  ȝP 8VLQJ
IUHHVWDQGLQJ PHWDO PHVK GHYLFHV D IHZ UHSRUWV KDYH GHVFULEHG
VHQVRUDSSOLFDWLRQVDURXQGVHYHUDO7+]>@EXWSUHYLRXVVWXG\
RI VHQVLQJWHFKQLTXHVXVLQJ IUHHVWDQGLQJPHWDOPHVKGHYLFHVKDV
QRW EHHQ VXIILFLHQWO\ FRPSUHKHQVLYH IRU KLJKVHQVLWLYLW\
DSSOLFDWLRQV ,Q WKLV ZRUN KLJKIUHTXHQF\ PHWDO PHVK GHYLFHV
ZHUH H[DPLQHG IRU KLJKVHQVLWLYLW\ GHWHFWLRQ EHFDXVH WKH GHFD\
OHQJWKRI WKH ORFDOL]HGHOHFWURPDJQHWLF ILHOG LV VKRUWHU IRUKLJKHU
ZRUNLQJIUHTXHQFLHV>@
+HUHPHWDOPHVKGHYLFHV RSHUDWLQJDWKLJKHU IUHTXHQFLHVZHUHH[DPLQHG WRDFKLHYHKLJKVHQVLWLYLW\





)UHHVWDQGLQJ PHWDO PHVK GHYLFHV FRQVLVWLQJ RI DUUD\V RI VTXDUH KROHV LQ WZRGLPHQVLRQDO VTXDUH
ODWWLFHVRQQLFNHOILOPZHUHH[DPLQHG)LJXUHDQG7DEOHVKRZWKHWKUHHW\SHVRIPHWDOPHVKGHYLFHV
FRQVLGHUHGLQWKLVVWXG\ZKLFKZHUHRSHUDWLQJDW7+]7+]DQG7+]7KHWUDQVPLVVLRQVSHFWUD










ILOP ZDV DWWDFKHG WR WKH IURQW RI WKH PHWDO PHVK GHYLFH ZKLFK ZDV ZRUNLQJ DW  DQG  7+] :H
HVWLPDWHGWKDWWKHUHIUDFWLYHLQGH[QRIWKH3(7DW7+]ZDVDOPRVWWKHVDPHDVWKDWDW7+]Qa
7KH WUDQVPLVVLRQ VSHFWUD VKRZHG GLSV DSSHDULQJ LQ WKH EDQGSDVV WUDQVPLWWDQFH FXUYHV EHORZ WKH
GLIIUDFWLRQ IUHTXHQF\ 7+]RU 7+] GXH WRD IRFXVLQJ H[FLWDWLRQ >@ )LJXUHD VKRZVYHU\
VOLJKW GLIIHUHQFHV EHWZHHQ WKH VSHFWUD EHIRUH DQG DIWHU WKH 3(7 ILOP ZDV DWWDFKHG ZLWKLQ WKH
PHDVXUHPHQW DFFXUDF\ )LJXUH E LQGLFDWHV WKDW WKHDGGLWLRQ RI WKH3(7 ILOP FDXVHGD VLJQLILFDQW UHG
VSHFWUDOVKLIW7KHIUHTXHQF\VKLIWZDVWLPHVWKDWDW7+]7KHVHUHVXOWVLQGLFDWHWKDWWKHVHQVLWLYLW\RI
WKHPHWDOPHVKGHYLFHZDVJUHDWHUDWKLJKHURSHUDWLQJIUHTXHQFLHV






7+]ȝP ȝP ȝP ȝP
7+]ȝP ȝP ȝP ȝP
7+]ȝP ȝP ȝP ȝP

)LJ0HWDOPHVKGHYLFH
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WKHPHWDOPHVK GHYLFH ZLWK D WKLFNQHVV RI  UHIHUHQFH    DQG  QP E\ D FRQYHQWLRQDO
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EZKLFKVKRZVWKDWWKH6L2WKLQILOPZDVGHWHFWHGE\WKHPHWDOPHVKGHYLFHZLWKDVHQVLWLYLW\RI
QJPPQPWKLFNQHVV
7R HYDOXDWH WKH KLJKVHQVLWLYLW\ RSHUDWLRQ RI WKHVH GHYLFHV WKH GHWHFWLRQ RI D ELRWLQ±VWUHSWDYLGLQ
FRPELQDWLRQZDVWHVWHGXVLQJPHWDOPHVKGHYLFHVRSHUDWLQJDW7+]7KHWKLROELRWLQZDVIL[HGRQWKH
VXUIDFHRIWKHPHWDOPHVKGHYLFHGLUHFWO\EDVHGRQWKHJROGWKLROELQGLQJSURWRFRO7KHQWKHVWUHSWDYLGLQ










0HWDOPHVKGHYLFHV RSHUDWLQJDWKLJKHU IUHTXHQFLHVZHUHH[DPLQHG WRDFKLHYHKLJKVHQVLWLYLW\7KH
VHQVLWLYLW\ZDVGHGXFHGIURPWKHIUHTXHQF\VKLIWRIWKHGLSLQWKHWUDQVPLVVLRQVSHFWUDEHIRUHDQGDIWHUWKH
VDPSOHZDVDWWDFKHGWRWKHGHYLFHV8VLQJWKHPHWDOPHVKGHYLFHRSHUDWLQJDW7+]WKHVSXWWHUHG6L2
WKLQ ILOP ZDV GHWHFWHG ZLWK D VHQVLWLYLW\ RI  QJPP )RU KLJKHU VHQVLWLYLW\ D ELRWLQ±VWUHSWDYLGLQ
FRPELQDWLRQ ZDV FOHDUO\ GHWHFWHG ODEHOIUHH XVLQJ WKHPHWDO PHVK GHYLFH RSHUDWLQJ DW  7+] ZLWK D
VHQVLWLYLW\ RI  QJPP 7KHVH UHVXOWV LQGLFDWH WKH SRVVLELOLW\ RI XVLQJ WKHVH PHWDO PHVK GHYLFHV IRU
PHGLFDOLQVSHFWLRQV
5HIHUHQFHV
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